Tuberculosis problem
The current trait of the problem is expressed in extremely low efficacy in treatment of patients, particularly, concerning those who are diagnosed on a result of their visit to a doctor. In many cases the efficacy falls below 30%, which proves low efficiency of treatment rate of the modern strategy in tuberculosis treatment [5, 11] . The main reason lies in drug resistance of the tuberculosis mycobacterium to the existing numerous drugs, which to a large degree have lost their potency [7] . In Russia milliards of roubles are spent on free treatment of tuberculosis every year. Due to drug resistance considerable part of the sponsored funds, before the treatment starts, can be regarded and planned as useless and futile expenses. Ineffective treatment promotes formation and occurrence of "new" tuberculosis, called chemo-resistant. The research objective is to evaluate efficacy, safety and tolerance of the silver nanoparticles in isolated form as well as in joint application with the antituberculous preparation isoniazid in vitro and in vivo research during treatments of experimental drug-resistance cattle tuberculosis
Treatment and nanoparticles of silver
One of the ways out of the existing situation might be the search for the means to reverse the known antituberculosis preparations directed at overcoming the tuberculosis mycobacteria resistance during their interaction with the chemi-pharmacological agents. The nanoparticles of silver are discussed to be such an agent . The history of the scientific research of silver proves its pronounced antiseptic properties. The history of silver research studies established that the daily diet of a man should contain on average 80 micrograms of silver, since the latter is a microelement essential for maintaining normal metabolism as well as regular functioning of his immune system. The same research proved that the doses of silver in the volume of 50 -250 mg per liter are physiological and during prolonged consumption have no negative effect on the human organism. 
Mechanism of bactericidal action of nanosilver
The main function of the silver nanoparticIes is a continuous accumulation of silver ion s in the vicinity of the affected area. This is to protect the silver ions from the interaction with the anions of salts in the blood, and thereby increase the therapeutic effect of application composition .
The mechanism of antimicrobic action of silver has not been studied exhaustively. Adsorption theory focuses on derangement of electrostatic interactions, which occurs between the cells of bacteria, charged negatively, and positively charged ions of silver. Some researches explain the bactericidal action of silver by its catalytic properties, which trigger "the oxygen cascade" accompanied by destruction of bacteria protoplasm. Certain data is available, indicating that silver ions interact with the exterior peptidoglycanes of cell membrane, which promotes interruption of oxygen delivery to bacterial cell. A number of researchers suggest that the effect of the antimicrobic action of silver might be explained by the fact that it inhibits the transmembrane electrolyte transport. Other data draw attention to formation of complexes of nucleic acids with silver ions, which disturbs stability of the DNA and bacteria viability. Research of interaction of ions of silver with the cells of pro-and eukaryotic microorganisms indicated that the biocidic effect of silver substrates is determined by its attachment to the membrane-associated protein and lipid stroma of membranes, which leads to changes of the transmembrane potential and necrocytosis. [2, 9] .
Technologies of nanosilver preparation have raised topicality of its application to a new level. [6, 12, 13, 14, 15, 16, 17] . Utilization of silver in its nanodimensional range makes it possible to reduce its concentration hundredfold and at the same time multiplying its biocidic properties. Study of bactericidal properties of silver nanoparticles indicated that they possess a more pronounced biocidic effect in comparison with ionic silver [1, 3, 4, 9,]. Comparative study of antimicrobial properties in ionic and cluster form proved that application of silver nanoparticles on suspension of yeast cells 
Materials and methods
For the first time Russian researchers demonstrated the antituberculous effect of silver nanoparticles with isoniazid. [18] .
The water solution of particles of the silver, transferred to tests, is received by a method in detail described in the patent application [19] , are characterized by the spectroscopy and electron microscopy method. Results are presented in the table and the figures 1, (conducted by the TsKP DMIS (Common User Facilities "Diagnostics of micro-and nanostructures"of Yaroslavl). Water solutions of silver nanoparticles were analysed in concentration 2,5 mg/l, 5 mg/l, 25 mg/l, 50 mg/l and as antitubercular activity of a composition of silver nanoparticles in concentration 5 mg /l, 25 mg /l, 50 mg /l in a combination to 1 mg of an isoniazid is studied are taken [20] .
Research has been performed according to the recommendations stated in «the Management on experimental to studying of new forms of pharmacological substances» [21] .
Statistical data processing has been performed using the standard methods of the statistical analysis at medical and biological researches. Reliability level was estimated as sufficient at p>0,05. 
Results and their discussion
We performed bacteriological research on 1164 clinical isolates of Koch's bacillus (MTB), bacteriological research, on 65 white mice, and evaluation of general toxicity on 83 non-linear white mice as well as on 146 white rats. We carried out comparative evaluation of antituberculous activity of the isolated nanoparticles in concentrations of 5, 25 and 50 mg per l and the nanocomposite, which contained the specified concentration of nanosilver in combination with antituberculous preparations that inhibited growth of the MTB strains, featuring initial resistance to the used preparations [20] .
The efficacy study of various silver nanoparticles concentration in isolated mode of application (figures 2) indicated that at concentration of 5 mg/l complete growth inhibition of the MTB occurred 3,5 times more often, than at concentration of 25 mg/l and 7 times more often than at concentration of 50 mg/l. Efficacy of combined application of the nanoparticles with chemopreparations significantly exceeded isolated mode of the nanoparticles application. It is worth noting that maximal inhibiting efficacy was exhibited at concentration within the range of 2.5 -5.0 mg/l.
The research data as obtained in vitro indicate the possibility of potentiating effect of silver nanoparticles on the total spectrum of known antituberculous chemopreparations in respect of overcoming drug-resistance of the Koch's bacilli. The highest bacterial growth-inhibitory activity was displayed by the silver nanoparticles with isoniazid 95,4%, with rifampicin -93,3%, ethionamide -100%, levofloxacin -100% and ofloxacin -100%. The lowest efficacy was observed (61,2%) in case the silver nanoparticles were used in combination with kanamycin. (figures 4). The results of the bacteriological research in vitro significantly indicate existence of potentiating bacteriostatic and bactericidal effect of silver nanoparticles towards the drug-resistant MBT strains that reaches 100 % in case of reserve preparations (drugs).
Research of the chemotherapeutic activity was performed in the in vivo experiment on 65 white mice. The laboratory animals were infected with a two-week virulent culture of the clinical M. tuberculosis strain, isolated from a tuberculous patient, resistant to traditional antituberculous drugs. The infective dose of the white mice amounted to 5 10 х 6 CFU (colony-forming units), which was contained in 0,5 ml of the obtained suspension. The experimental animals were infected via the intravenous route, using the aforementioned dose in the area of retroorbital sinus.
When survival rate of the animals was estimated, it was revealed that at the moment of death of all 100% of the mice from the control group that didn't receive the treatment, the survival rate of the animals that were treated with nanoparticles in combination with isoniazid, amounted to 95%. Survival rate of the animals that received isolated nanoparticles of silver amounted to 35% (figures 5). 
Conclusions
The data, obtained in the course of the in vivo experiment made it possible to conclude with statistical validity that the antituberculous activity of the silver nanoparticles in isolated variant as well as used jointly with isoniazid possess a dose-dependent character. The maximal antituberculous activity on the model of the experimental drug-resistant tuberculosis was observed when the silver nanoparticles where used in the dose of 25 mg/kg and isoniazid in the dose of 50mg/kg.
The results of the therapeutic action of the silver nanoparticles on the models of generated tuberculosis of the white mice in terms of clinical doses of the preparation for a man, obtained in the course of the preclinical research, allow establishing a minimal therapeutic dose that equals 2 mg/kg.
The results of the performed research revealed a significant potentiating effect of silver nanoparticles on known antituberculous preparations (isoniazid, rifampicin, streptomycin, kanamycin, ethambutol, ethionamide, levofloxacin, ofloxacin, cycloserine) with possibility to overcome the drug resistance of the pathogenic agent. 
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